Abstract. Given a graded complete intersection ideal J = (f 1 , . . . , fc) ⊆ k[x 0 , . . . , xn] = S, where k is a field of characteristic p > 0 such that [k : k p ] < ∞, we show that if S/J has an isolated non-F-pure point then the Frobenius action on top local cohomology H n+1−c m (S/J) is injective in sufficiently negative degrees, and we compute the least degree of any kernel element. If S/J has an isolated singularity, we are also able to give an effective bound on p ensuring the Frobenius action on H n+1−c m (S/J) is injective in all negative degrees, extending a result of Bhatt and Singh in the hypersurface case.
Introduction
Let k be a field of characteristic p > 0 such that [k : k p ] < ∞. We study the kernel of the Frobenius action on local cohomology of a graded complete intersection R = k[x 0 , . . . , x n ]/(f 1 , . . . , f c ) under the assumption that Frobenius is pure on R p for all primes p different from the graded maximal ideal m = (x 0 , . . . , x n ). Let J = (f 1 , . . . , f c ). Recall that R p has a pure Frobenius homomorphism for a prime p = m of S containing J if and only if (f 1 · · · f c ) p−1 ∈ p [p] [3] , where p 
Then the below Frobenius action is injective:
The proof also shows that this bound is sharp: there always exists a class α ∈ H n+1−c m (R) of degree a(R) − such that F (α) = 0. The above theorem now yields the following characterization of graded complete intersection quotients such that √ τ = m. The main advantage of this characterization is that it depends only on n, the codimension c, and the degree d := An easy way to ensure that a complete intersection R satisfies the hypothesis of theorem A is to assume R has isolated singularity. Under this additional assumption we are able to combine an argument of Fedder Acknowledgements. I would like to thank my advisor, Wenliang Zhang, for numerous helpful discussions. I would also like to thank Tom Marley, Anurag Singh, and Thanh Vu for useful conversations, and the referee for many suggestions which improved the readability of this paper.
Notation and Conventions
The letter q will always denote an integer power p e of a prime p > 0. Let S be a Z-graded Noetherian ring containing a field k of characteristic p > 0 with [k : k p ] < ∞ and posessing a unique maximal homogeneous ideal m. For any ideal I of S, define We introduce the following Definition 2.3. Let 0 = I S be a proper homogeneous ideal. For each q ≥ 0 define
Our next proposition shows this is always the case for m-primary I. Proof. To establish the first statement, suppose (n + 1)q − M q (I) ≤ n + for all q ≥ q 0 . Then by definition
Bhatt and Singh show [2, 3.2] that the ideal on the right is (m [q] : m ). Since this containment holds for all q ≥ q 0 we conclude that m ⊆ I using (2.5). This argument is easily reversed, and the statement follows. If √ I = m then statement (1) shows that for q 0, (n + 1)q − M q (I) = n + where is the least integer such that m ⊆ I. Using (2.2) we see that = reg(S/I) + 1. (x0,...,xn) (A) . In the case A = k[x 0 , . . . , x n ] it is straightforward to see (e.g., using graded local duality) that a(A) = −(n + 1), and if I = (f 1 , . . . , f c ) is generated by a homogeneous regular sequence then a(A) = −(n + 1) +
. . , x n ] = S be an ideal generated by a homogeneous regular sequence and set R = S/J. Define τ as the smallest ideal of S such that J ⊆ τ and (
Proof. Aiming for a contradiction, suppose there exists nonzero α ∈ T such that
. Using this representation,
Corollary 3.4. Using notation from (3.2), assume τ = S. Then √ τ = m if and only if the below Frobenius action is injective:
Proof. If √ τ = m then the sequence {M q (τ ) − (n + 1)q} q≥1 is unbounded below by (2.6). Remark 3.3 shows that there always exists a kernel element of degree M q (τ ) − (n + 1)q for any q.
Suppose √ τ = m. Then by (3.2) it suffices to show
Towards this end, since √ τ = m we know that there must exist generators φ 1 , . . . , φ n+1−c ∈ τ such that φ, f is a regular sequence on S. Let b = (φ, f ). By [1, 2.4] we may choose the φ i so that deg
Thus the Hilbert series HS(S/b, t) is
which is a polynomial of degree 
